Abstract
Introduction
In 1986, Fredholm et al. (9) reported that the dihydropyridine Ca 2+ -channel agonist BayK 8644 inhibited the presynaptic effects of R-phenylisopropyl adenosine in the rat hippocampus. Subsequently, BayK 8644 has been used as a presumed L-type Ca 2+ channel agonist in various models (5, 29, 31) . However, evidence accumulates that BayK 8644 may act via Ca 2+ -independent mechanisms. For example, Noh et al. (22) show that BayK 8644 inhibits RANKLinduced osteoclast formation via NFATc1 downregulation. Marom et al. (20) (24) . In general, nonexcitable tissues, including the epithelium, do not express voltage gated Ca 2+ channels. This is partly because the ranges of membrane potential changes in these cells are too small to activate these channels. However, recent studies show that T-type Ca 2+ channels are expressed in cancerous cells such as prostate cancer cells (24) . For instance, Diaz-Lezama et al. (6) 
Materials and Methods

Chemicals
The reagents for cell culture were from Gibco (Gaithersburg, MD, USA). Fura-2/AM and BAPTA/ AM were from Molecular Probes (Eugene, OR, USA). BayK 8644 and other reagents were from SigmaAldrich (St. Louis, MO, USA) unless otherwise indicated.
Cell Culture
PC3 human prostate cancer cells obtained from Bioresource Collection and Research Center (Taiwan) were cultured in RPMI-1640 medium supplemented with 10% heat-inactivated fetal bovine serum, 100 U/ ml penicillin and 100 µg/ml streptomycin. Confluent cells grown on 6 cm dishes were trypsinized and made into a suspension in culture medium at a density of 10 6 /ml. Cell viability was determined by trypan blue exclusion (adding 0.2% trypan blue to 0.1 ml cell suspension). The viability was greater than 95% after the treatment. Cells were subsequently loaded with 2 mM fura-2/AM for 30 min at 25°C in the same medium. After loading, cells were washed with Ca 2+ -containing medium twice and was made into a suspension in Ca 2+ -containing medium at a density of 10 7 /ml. Fura-2 fluorescence measurements were performed in a water-jacketed cuvette (25°C) with continuous stirring; the cuvette contained 1 ml of medium and 0.5 million cells. Fluorescence was monitored with a Shimadzu RF-5301PC spectrofluorophotometer immediately after 0.1 ml cell suspension was added to 0.9 ml Ca 2+ -containing or Ca 2+ -free medium, by recording excitation signals at 340 nm and 380 nm and emission signal at 510 nm at 1-sec intervals. During the recording, reagents were added to the cuvette by pausing the recording for 2 sec to open and close the cuvette-containing chamber. For calibration of [Ca 2+ ] i , after completion of the experiments, the detergent Triton X-100 (0.1%) and CaCl 2 (5 mM) were added to the cuvette to obtain the maximal fura-2 fluorescence. Then the Ca 2+ chelator EGTA (10 mM) was added to chelate Ca 2+ in the cuvette to obtain the minimal fura-2 fluorescence. Control experiments showed that cells bathed in a cuvette had a viability of 95% after 20 min of fluorescence measurements. [Ca 2+ ] i was calculated as previously described (11) (12) (13) . Mn 2+ quenching of fura-2 fluorescence was performed in Ca 2+ -containing medium containing 50 µM MnCl 2 . MnCl 2 was added to cell suspension in the cuvette 30 sec before the fluorescence recoding was started. Data were recorded at excitation signal at 360 nm (Ca 2+ -insensitive) and emission signal at 510 nm at 1-sec intervals as described previously (21) .
Solutions Used in [Ca
Cell Viability Assays
The measurement of cell viability was based on the ability of cells to cleave tetrazolium salts by de- 
Statistical Analysis
Data are reported as means ± S.E.M. of three separate experiments. Data were analyzed by oneway analysis of variances (ANOVA) using the Statistical Analysis System (SAS ® , SAS Institute Inc., Cary, NC, USA). Multiple comparisons between group means were performed by post-hoc analysis using the Tukey's HSD (honestly significantly difference) procedure. A P-value less than 0.05 were considered significant. (14) . Fig. 3A shows that in Ca 2+ -free medium, addition of 50 µM 2,5-ditert-butylhydroquinone (BHQ), an endoplasmic reticu- (Fig. 4C) . Fig. 4D shows that incubation with 2 µM U73122 did not alter BayK 8644-induced [Ca 2+ ] i rise.
Effect of BayK 8644 on Cell Viability
Given that acute incubation with BayK 8644 induced a substantial and lasting [Ca 2+ ] i rise, and that unregulated [Ca 2+ ] i rise often alters cell viability (1), experiments were performed to examine the effect of BayK 8644 on cell viability. Cells were treated with 0-200 µM BayK 8644 for 24 h, and the tetrazolium assay was performed. In the presence of 50 µM BayK 8644, cell viability was not altered. In the presence of 100, 150 and 200 µM BayK 8644, cell viability was decreased in a concentration-dependent manner (Fig. 5) . In each group, the Ca 2+ chelator BAPTA/AM (10 µM) was added to cells followed by treatment with BayK 8644 in Ca 2+ -containing medium. Cell viability assay was subsequently performed.
Lack of a Relationship between
# P < 0.05 compared to the pairing group. (1) . However, Ca 2+ -independent cell death could be found in some cell types such as hepatoma cells (4) and renal tubular cells (7) 
